Abstract.-The dispersion in the self energy of acoustic phonons produced by free electrons and holes in silicon has been measured with neutron scattering. The corresponding electron-phonon interaction mechanisms are discussed.
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Abstract.-The dispersion in the self energy of acoustic phonons produced by free electrons and holes in silicon has been measured with neutron scattering. The corresponding electron-phonon interaction mechanisms are discussed.
Introduction. -Doping, either n-or p-type, is known to change the fre- Results and discussion. -The normalized self energy (Aw/w) of the TA phonons of n-Si along (111) at 300K is shown in Fig. 1 . The data for q=o were obtained by ultrasonic methods and agree with those in (1). The self-energies are found to be, using second order perturbation theory: whereE2= 8.7eV(4) is the shear deformation potential of the electron valleys, Cij are the stiffness constants and xe(q) the Lindhard susceptibility of a single electron valley (~=&~+24nx,) at T-300K (obtained numerically). The solid curve, calculated with Eq. ( I ) , decays faster than the experiments with increasing q. We believe it is additionally broadened by the finite mean free path R =62 a (Aq=2n/%=O.O9(2n/a)).
The results for LA phonons along (100) in n-Si are in Fig. 2 . and XI are Lindhard susceptibilities parallel and perpendicular to the valley axis, and€, is the "absolute" hydrostatic deformation potential of the electrons at A l (we take El= -7eV (6)). The structure at qe0.3(2.rr/a) is mostly produced by c l with a small contribution of (Aw/w)~. The GI effect is completely screened by the free carriers for q=o but becomes unscreened for finite q thus giving the bump observed at q = 0.3 (2a/a) . 
